12JUN1984
Section o ladiology Presi&-Professor A. S. JOHNSTONE, F.R.C.S.Ed. 20, 1959 Radiology in Surgery of the "Acute Abdomen" [Abridged] By H. DENDY MooiR, M.C., P.R.C.S., F.R.C.S.Ed. Exeter (1) In Avoiding Surgery for Medical Conditions Many patients, especially children, are referred to a surgeon with abdominal pain from pneumonia, spinal disease and other medical conditions in whom the diagnosis is in such doubt that, without radiology, laparotomy would be performed. For example, abdominal pain in a boy of 19 months could not be explained until X-rays ( Fig. 1) showed the regular density of the diaphyses of the long bones, due to the deposition of lead phosphate, which occurs in lead poisoning in children. FIG. 1.-X-ray films of a child of 1 year 7 months complaining of abdominal pain, showing the regular density of the diaphyses of the long bones due to deposition of lead phosphate which occurs in lead poisoning in children.
(Courtesy of Dr. F. Brimblecombe.) JUNE It is easy, however, to make the opposite error and be led astray by the radiological findings. A plain X-ray picture of the abdomen may show fluid levels in the gut, not due to intestinal obstruction but to a previous enema, to intestinal hurry or to ileus. Alternatively, obstruction may be present without fluid levels, especially if the block is incomplete. Obstructed gut in the chest is often mistaken for a pleural effusion (Moore, 1950) . When the intestine in the thorax is strangulated, the position is even more difficult because there will be a serosanguineous effusion, which may be large, and if the stomach only is strangulated the sole abdominal symptom will be vomiting and there will be no abdominal signs clinical or radiological.
(2) To Confirm or Establish a Diagnosis Where a diagnosis is in doubt, radiology may clarify the position; this was discussed in cases of trauma, perforated peptic ulcer, inflammation and obstruction. For example, X-ray pictures of the chest of a man with thoracic injury shoWed a pneumothorax and localized fluid levels, indicating gut in the chest through a ruptured diaphragm. Free gas below the diaphragm indicated gross error in the diagnosis made in various patients with acute abdominal pain. The diagnosis of acute cholecystitis where there is pain in the right hypochondrium, fever, localized tenderness and a lump in the region of the gall bladder, may be supported by showing gall stones by X-ray-but X-ray pictures in such patients may alter the diagnosis, which is demonstrated by Fig. 2 , where a suibphrenic abscess is shown. A similar story, followed by signs of intestinal obstruction, with a film showing gas in the biliary tree and an opaque gall stone in the ileum, makes the diagnosis of gallstone ileus simple; more often, however, the clinical side is obscure and radiology less helpful. Intestinal obstruction may be in some doubt; films were shown of intussusceptions, in a child and an adult, where the diagnosis was made by barium enemata.
(3) To Decide on the Correct Treatment in an "Acute Abdomen"
Most of the patients considered in (2) probably have been operated upon with a diagnosis of "acute abdomen, laparotomy necessary" without the help of the X-ray findings: but when a correct diagnosis has been made, it is better to begin an operation knowing the site of the lesion which is exemplified in intestinal obstruction, where the site of the obstruction can often be demonstrated by plain X-ray films.
In babies with imperforate anus, the operation done when the gut is close to the anal dimple differs vastly from that necessary when there is wide separation. It has been stated (Wangensteen and Rice, 1930; Paine and Nessa, 1942 ) that gas will descend in the gut of these babies to the lower limit of the colon and that the distance from anal dimple to colon can be judged radiologically. This, however, is not always so as in a case shown where the gut reached the prostate, although gas in the gut was well above the pelvic brim.
There is good evidence (Moore, 1955 ) that perforated gastric tulcers are best treated by partial gastrectomy. A method of diagnosing these on admission to hospital would, therefore, be of great value and it is suggested that this can be done in the following way. Instead of taking the usual plain films of the abdomen, 30 ml of viscous diodone and 30 ml of water, or 40 ml of 35% diodone are instilled into the stomach. Two films are then taken erect with a ten-minute interval, and a third supine. Slides were shown of the results in the normal and in cases of proved duodenal and gastric perforations and Fig. 3 shows the findings with a gastric ulcer. The method appears to be safe as only very little of the diodone escapes into the peritoneal cavity and, even if it does, it seems to be harmless, as it is used in salpingography in large quantities without apparent ill-effects (Kjellberg, 1942; Jefferiss and Samuel, 1946; Bergin, 1951) . 57 patients have been examined in this way, FIG. 3. -Prepyloric perforations. Erect, A, and supine, B, films of a patient with a prepyloric perforation in whom 30 ml of viscous diodone and 30 ml of water had been put into the stomach. The erect film shows no escape of diodone, but the supine, taken seven minutes later, shows escape. Diodone has not passed into the duodenum. obtaining a good outline of the stomach in each. There were 3 gastric ulcers in-38 perforations-1 was a pinpoint hole which was not demonstrated pre-operatively; the other 2 were well seen (Fig. 3) . Of the 35 duodenal ulcers only 6 showed escape of diodone through the perforation, but in none was a misdiagnosis made.
While the series is small, it does suggest that a gastric ulcer can be shown in this way.
Patients with ulcerative colitis who are being treated with cortisone sometimes have distension of the abdomen which is shown by X-ray to be due to gross dilatation of the colon. These patients are in need of immediate colectomy to forestall perforation.
(4) Radiology in the Treatment of the "Acute Abdomen"
Intussusception in babies can be reduced completely and permanently by means of enemata under radiological control and, even if not completely reduced, the partial reduction can simplify the operation. Slides were shown to illustrate failure, partial reduction and complete reduction and three points were raised if the method is to be used: (1) A radiologist who is convinced that it can be done should be chosen. (2) The child must be properly sedated.
(3) A surgeon must be called before reduction is attempted and the theatre prepared for operation in case the attempt fails.
In patients with volvulus of the sigmoid colon emergency operation can often be avoided by passing a tube, through a sigmoidoscope, beyond the twist, thereby relieving the obstruction and allowing the bowel to be prepared for a one-stage operation.
(5) The Unexpected
The unexpected occurs from time to time. For example, unexplained peritonitis in lunatics may be due to needles or other sharp objects. A slide was shown of a woman of 70 with an abdominal tumour due to a retractor left in the abdomen thirty years before.
In conclusion, although radiology in the "acute abdomen" can be misleading and may not be of help, it is much more often of great value and often indispensable.
The Use of Contrast Medium in the Investigation of the Acute Abdomen By ERic SAMUEL Edinburgh THE material presented results from the use of contrast medium in the diagnosis of obscure acute abdominal catastrophes admitted to the wards of the Royal Infirmary of Edinburgh during 1959. The figures represent only a fraction of the admissions of acute abdominal conditions, being confined to those deemed suitable for investigation by this technique.
To date, one of the main disadvantages of using contrast medium in the diagnosis of acute abdominal conditions has been the lack of a suitable material. Few people feel justified in loading the bowel of a gravely ill patient with barium sulphate in an attempt to determine the nature of some acute abdominal lesion. Furthermore, should the patient be submitted to surgical operation, the post-operative period is undoubtedly far more uncomfortable when the colon is loaded with inspissated barium sulphate.
The advent, however, of the triiodo compounds enabled a water-soluble contrast medium to be made which was fluid and yet possessed sufficient contrast for acute gastro-intestinal lesions to be investigated. The material was made tolerably palatable by the addition of flavouring. The preparation that we have used is: 76 % Urografin combined with a non-ionic wetting agent, flavouring agent and saccharine. This is almost identical to Gastrografin. It is somewhat bitter but is not unpalatable if diluted with water.
We prepare 100 c.c of the solution and use 30-40 c.c for each examination of the upper gastro-intestinal tract, depending on the size of the patient. If the solution is administered by mouth the medium is diluted with 10-15 c.c of water. If, however, it is administered through an intestinal tube, it is undiluted. The solution is made up in relatively small quantities so that a fresh solution is usually available; it should be stored away from sunlight in a dark container.
Oral contrast medium has been used primarily for the investigation of hoemorrhages from the upper gastro-intestinal tract, leaks and perforations from the alimentary canal and also in the identification of the nature and site of intestinal obstruction.
In addition to the use of the oral watersoluble contrast medium for the investigation of gastro-intestinal lesions, contrast medium has been used for intravenous cholangiography and intravenous urography.
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Until recently it has largely been the practice
